among Symphrasinae, Mesomantispinae) have state (1) , but the majority of other genera (including the Early Jurassic Liassochrysa Ansorge et Schlüter) have state (0) which is used for the analysis.
Character 18: costal space (0) narrowed basally, moderately dilated some distance from base (as in Osmylidae: Figure  2A in [21] ); (1) dilated in proximal part (as in Hemerobiidae: Figure 17 in [14] ); (2) strongly dilated for entire length (as in Psychopsidae: Figure 32 in [31] ); (3) equally slightly dilated for entire length (as in Palaeoleontidae: Figure 4B in [32] ); (4) narrow for entire length (as in Coniopterygidae: Figure 8 in [3] ).
Comments. Nymphidae, Prohemerobiidae, Ithonidae and Psychopsidae are polymorphic for this character. In Nymphidae, state (2) occurs in the most species of Myiodactylinae, and state (3) in the most species of Nymphinae and the vast majority of fossil taxa. In Prohemerobiidae, state (1) occurs in a few species that possess the strongly recurrent and branched humeral veinlet; state (0) in other species. The same situation is in Ithonidae. State (0) is used for the analysis in these families. In Psychopsidae, some fossil genera (e.g., Undulopsychopsis Peng et al: Figure 2 in [33] ) have state (1) , whereas all extant and some fossil genera (e.g., Baisopsychops Makarkin: Figure 1 in [34] ) possess state (2) , which is used for the analysis. Comments. Osmylidae is polymorphic for this character. The subcostal space is narrow in most extant genera (state 0), and very broad in an undescribed Jurassic subfamily (state 2). However, the most primitive fossil taxa (including Protosmylinae, Archaeosmylidia Makarkin et al.: [36] ) possess state (1) which is used here for the analysis. Comments. Some Mesozoic taxa of Chrysopidae appear to posses state (1) (see e.g. Figure 2G in [37] ). However, this is likely a derived condition within the family as ScP reaches the pterostigmal region in the vast majority of the other taxa (including Mesozoic forms). Comments. Nevrorthidae, Osmylidae, Nymphidae and Berothidae are polymorphic for this character. The subcostal veinlets in some species of Nevrorthidae are mostly forked (e.g., some Nipponeurorthus Nakahara; one undescribed species from Baltic amber), whereas in others they are mostly simple; state (0) is used for the analysis. State (1) is used for the analysis in Osmylidae, although some subcostal veinlets in many genera are forked. In some Nymphidae (e.g. Myiodactylus Brauer: [38] ) the majority of subcostal veinlets are forked. In some Berothidae (e.g., the Burmese amber genera: Figures 19, 24, 25 in [39] ) all subcostal veinlets are simple. Comments. Dilaridae, Osmylidae and Nymphidae are polymorphic for this character. In Dilaridae, the genus Dilar Rambur possesses many subcostal crossveins (state 0), whereas Nallachius Navás and Neonallachius Nakahara have few crossveins; the latter are considered here as having secondarily simplified venation, and state (0) is used for the analysis. The vast majority of the Osmylidae genera have state (0), a few others have the states (1) (i.e., Archaeosmylidia Makarkin et al. [36] , Osmylochrysa Jepson et al. (Figure 11 in [42] ), and Porismus McLachlan (Figure 1 in [41] ) and (2) (i.e., an undescribed genus of the Jurassic Daohugou; VM, QY, pers. obs.). This character varies in the extant Nymphidae, e.g., state (0) in Norfolius Navás and some Nymphes Leach, and state (1) in other species of Nymphes and Myiodactylus [38] . However, there are few subcostal crossveins in almost all fossil Nymphidae. Comments. Berothidae, Dilaridae, Osmylidae and Mesochrysopidae are polymorphic for this character. The crossveins in most genera of Berothidae (including most ancient ones) are rare, but dense in the subfamilies Nyrminae and Berothimerobiinae. The crossveins in smallsized Dilaridae (Nallachius, Neonallachius) are very rare, but this is a derived condition within the family. The crossveins in most genera of Osmylidae are quite dense to very dense (e.g., an undescribed genus of the Jurassic Daohugou; VM, QY, pers. obs.); but state (1) is characteristic of most putative primitive taxa (i.e., Archaeosmylidia Makarkin et al., Mesosmylininae, Protosmylinae) and is used for the analysis. The crossvein number in Mesochrysopidae is quite variable between taxa (see Figures 198, 110 in [48] ; Figures 6, 7, 9 in [30] ). The venation of Mesochrysopa Handlirsch is considered here as most primitive within the family, and its state (2) is used for the analysis. Comments. Berothidae, Osmylidae, Mesochrysopidae are polymorphic for this character. In Berothidae, all four conditions are found but the majority of genera possess state (3) which is used in the analysis. In Osmylidae, states (0) to (2) Comments. The presence of aligned basal oblique crossveins r-m and m-cu is probably synapomorphy of the advanced Myrmeleontoidea (Myrmeleontidae, Ascalaphidae). Nymphidae is polymorphic for this character; in the Mesozoic taxa, these crossveins are not aligned. Comments. Coniopterygidae and Kalligrammatidae are polymorphic for this character. In Coniopterygidae, all three states appear occur if assumed that MA is reduced. State (1) is used for the analysis as it is characteristic of the most genera of Aleuropteryginae, a more ancient subfamily and more diverse in the fossil record than Coniopteryginae (see Table 1 in [56] ). Most genera of Kalligrammatidae have a pectinate branched MP with branches anteriorly directed, clearly a derived condition within the family; state (0) is characteristic of Protokalligramma Yang et al. and an undescribed genus from Karatau [40] and is used for the analysis. In Sialidae, state (0) is used for the analysis, but some species have the simple MP. [57] for this vein in the forewing of a basal blattinopsidaean from Carboniferous). In Neuroptera, this vein is well developed in the Permian Permithonidae (see Figures 2, 3, 6 in [58] ) and Mesozoic Mesithoninae (Berothidae) (see Figures 1, 2 in [59] ). The families Ithonidae and Osmylidae are polymorphic for this character. The m-cu arculus is not discernible from crossveins in most Osmylidae, but distinct in some Jurassic taxa (e.g. Archaeosmylidia Makarkin et al., and an undescribed genus from Daohugou [36] , VM, QY, pers. obs.), especially in the latter taxon. The same situation is in Ithonidae where the m-cu arculus is distinct in some genera (e.g., Platystoechotes Carpenter), and not discernible from crossveins in the others (e.g., Rapisma Walker), see Figure 2 in [54] .
Character 33: M and CuA (0) separate for entire length; (1) fused for some distance (as in Sialidae: Figure 1 in [19] ).
Comments. The partial fusion of M and CuA occurring in all Raphidioptera (including Priscaenigmatidae) and Sialidae probably evolved independently. Comments. The fusion of MP and CuA in the forewing is a synapomorphy of Myrmeleontoidea (but it is unclear concerning Babinskaiidae due to small examined specimens). The similar character state found in some genera of other families (e.g., some Nallachius among Dilaridae: Figure 1 in [60] ) undoubtedly evolved independently. Comments. Berothidae, Dilaridae, Grammolingiidae, Kalligrammatidae and Mantispidae are polymorphic for this character. Some genera or species of Berothidae, Mantispidae Mantispidae and Dilaridae have CuA not pectinate (dichotomous or so). In the most genera of Kalligrammatidae, CuA is usually weakly pectinate; state (0) characteristic of Protokalligramma and an undescribed genus from Karatau [40] is used for the analysis. The pectinate branches of the Grammolingiidae species are long and dichotomously branched. : Figures 1, 24 in [38] ).
Comments. Kalligrammatidae, Mantispidae, Nymphidae and Psychopsidae are polymorphic for this character. In the most genera of Kalligrammatidae, CuA is usually weakly or strongly pectinate; state (1) is characteristic of Protokalligramma and an undescribed genus from Karatau [40] is used for the analysis. Some taxa of Mantispidae have CuP dichotomously branched (e.g., Mesomantispa Makarkin) or with terminal fork (e.g., some Symphrasinae). In some species of Nymphidae, CuP is only weakly pectinate. Some genera of Psychopsidae have CuP to be strongly dichotomously branched (e.g., Comments. Berothidae, Ithonidae, Kalligrammatidae and Nymphidae are polymorphic for this character. In some genera or species of Berothidae and Ithonidae, AP1+2 is pectinate. Most species of Kalligrammatidae have AA3+4 more or less pectinate; state (1) characteristic of Protokalligramma and an undescribed genus from Karatau [40] is used for the analysis. In the genera of Myiodactylinae, AA3+4 is pectinate, in the other genera of Nymphidae it is deeply or shallowly forked; state (1) is used for the analysis. Comments. Kalligrammatidae and Sisyridae are polymorphic for this character. In some genera of Kalligrammatidae (e.g., Sophogramma Ren et Guo), the AP1+2 is deeply forked, not pectinate. In Sisyridae, this vein is few-pectinate or has terminal fork; state (2) is used in the analysis. Comments. The full reduction of the anal lobe occurs probably only in families of the myrmeleontoid clade (except Chrysopidae). However, it evolved also independently within some other families in advanced genera (e.g., in Coniopterygidae, Berothidae). Comments. Neuroptera normally bear well-developed hind wings more or less similar in size to forewing, but there are a few brachypterous, micropterous or apterous species, found in the following extant families: Hemerobiidae, Coniopterygidae, Ithonidae, Dilaridae, Berothidae, and Nemopteridae [63, 64] . Such reduction is usually associated with flightlessness, and obviously derived within genera or generic groups. The highly modified hind wings of Nemopteridae are an autapomorphy of this family.
HIND WING
Character 41: humeral veinlet (0) crossvein-like, simple; (1) recurrent, branched (as in Parakseneuridae: Fig. 31 ).
Comments. The humeral veinlet of Psychopsidae is recurrent but not branched; state (1) is used for the analysis. Comments. Berothidae and Mantispidae are polymorphic for this character. The basal r-m brace is long and sinuate in Mesithoninae and Rhachiberothinae among Berothidae, and Symphrasinae among Mantispidae, whereas in other taxa of these families it is straight, crossvein-like. State (0) is used for analysis. Comments. Mantispidae is polymorphic for this character; the complete CuP is present only in Symphrasinae, and strongly reduced in others. CuP of Berothidae varies in its appearance in different genera from the reduction of its middle part (basal and distal parts are present) to entire loss.
